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Interpretation of paramagnetic ... B102/B186
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Interpretation opraramagnetic ces B102/B18
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The operator p = N 2u is i
! ﬁ&b H 'r2u 18 introduced, fof which
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Interpretation of paramagnetic ,,, B102/B186

with the true frequency, the coefficients of p and the g-factors can be .
found, As an example the praramagnetic resonancae of Crlt jn T102 is e

considered (v = 0.5 cm"‘) and the coefficients of the geoular equation
are calculated, There are 1 table and 4 figure. ~
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TSUKERMAN, B. I.; VINETSKLYA M, A,
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Interpretation of paramagnetic resonance spectra in crystals,
Fiz, tver, tela 5 no,1:129-136 Ja '63, (MIRA 16:1)

(Paramagnetic resonance and relaxation)
(Crystals)
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VINETSKAYA, N.I.
Salinity of water in t he Northern Caspian, Trudy VHWI50 38:26-51

'590 (MIRA 13:")
(Caspian Bea--Salinity) ’

IR
=

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859820020-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86 00513R001859820020 6

VINETSKAYA, N.I,
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Production of phytoplankton in the northern part of the Caspien
Sea. Oidrokhim,mat, 29:131-139 '59, (MIRA 13:5)

1. Kaspiyskiy nauchno-issledovatel'skiy institut Morskogo
rybnogo khosyaystva, Astrakhan',
(Caspien Sn--l’hytoplankton)
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VINETSKAYA, N.I.

.'t
VWater level variations in the Caspian Sea and salinity conditions
in i{ts nortiern part during the past 20 years, Trudy Okean, kom.
5:118-124 159, ' (MIBA 13:6)
(Caspian Sea~--Salinity)
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T N ET TR
SKAYA, N.I.
Bffect of "green manure” on the production of organic matter
and hydrochemical conditions in ponds of the "IAmat® Fisn Farnm.
Trudy VNIRO 32:29-53 'S6. (MIRA 10:10)
(Volga Delta--Fish ponds)
(Presh-water flora)
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S0L'TS, L.it; VIHTSKAYA, F.G.[Vinets'ka, FoH. ]

Y | ations herracies of Khnariov.
uality of sterile golutions prepared in the pherrac Kharkov.
Farsatsev. zhur. 18 no.2:74-77 '63. (1Iis 17:10)

1. Kontrol'no-znaliticheskaya laboratoriya aptechnogo upravleniya
Khar'kovsiogo oblastnogo otdela zdravookhraneniya.
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VINETSKAYA, Ye.Ya., kand.khim.nauk
e e e e, )
Inveatigating the epecific external surface of woodpulp suspensions

. Bum.prom. 33 no.l1:5-6 H 'S8,
in the beating process P (NiBh 13:8)

(VWoodpulp)

Nk T
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VINETSKATA, Ye.st.., kand, khim, nauk,

A ST TA F e T
AMsorption method for determining the specific external surface of

RS 158,
pulp suspensions during grinding, Bum, prom. 33 no %ng‘ ﬁm)

1, Veeso nauchno-issledovatellskdy institut Goznaka,
mw&oodpulp—hating) (Surface) (Adsorption}
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VIHTSKAYA ’ YQ . Yn. ’ kawt khim onnuk

e AN oA P T T

| Eapid refractonetric method for deternining the concentration

k)
ions, Bum.prom. 3 no.2:5-7 ¥ '59, (MIRA 128
! ot "Iut(;:;rtmtomegry) (Solution (Chemistry))

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859820020-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86 00513R001859820020 6

4t R S S S e i s - B i _ i SRRy & .‘«:avt-:f':r' CES TS B

VINETSKAYA, Te.Ya., kandidat khimicheskikh nauk; KUPLENOKAYA, s.h.,
andidat khimicheskikh nauk,

Photometric method of determining the resin acid content in resin
size. Bum.prom. 31 no.1:10-13 Ja '56. (MLRA 9:5)

1. Vsesoyuznyy nauchno-issledovatel'skiy institut GOZNAKA.
(Photometry) (Sizing (Paper))

~®
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The structuse of colloldel les. 1I. Kiaetics of the (ermation of colloidal
atscamite, 5. M. Liratoy, K, YA. VINKTIRAVA aND A, A, Mosagov.  J. Gen. Chem
(V.S 8 R 2, 260 70(1032); “HT A, 38, 3422 —1tqual vols. of 13 N Ci(OAcYy and
0h-02 N Natl were nined. Spectrophotomietric readings of o were taken nt intervals

w varying pethods (9-83 min.) after the mizing.  The results ndicate that at first

‘1 and Cu(OAcH do not react; the leginning of the reaction is hastened by an
cbeawe it NaCl  Then follows an bdoction rﬂic-l (slow inctease in a) dunsg which
the nucler wre fonmed, and finally the growth of nuckel to ocolloldal particles (rapid
inctease i o) Noplelonwtsie readings over the perbnte of X min to 8 hes evitisr
the atwne comclusions  The ehee cond. of the imfxts. decreases with tine, the decrrase
parulicls the coutse of the chem. seaction ami i« oot intluenced by sol formation and
potn B, Sovewnxorr
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alkali eeliulowe. L Chemical acti of celluless at various .
states of depelymerization. S. M. Lipatov. Zhwr. P'rikladnol Khim. 3, 1087 U5~
(1980).~—Adeorption expts. show Uhat the theory of Schwalbe (C. A. 3, 2047) docs not
esplain the depolymerisation phenomenon. 1. Depolymaerization and viscosMty.
8. M. Lipatov aNp E. VA, VINKIZKAYA. 1bid 1T -HH . - Dvpolymerization of crlin
lose is assuciated with the radical changes in its internal stgucture and with & dectrase in
elastic properties, but not with the decrease in the sire ol particles. V. K.
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Hydration of gelatia snd on, 1, Va, Ve
Vaentral, Nauch.-lisiedovatel. lnst. “KiikeveancT ﬂmﬂ,.
Stormik Rabot No, 3, T77-91(193).—Ome g. ol dry gelatin
cutnbines, with & heat offcct, with 0.42 g, of M), and
e . of Jdry oollagen aenbioes with 0.2 g of HO.
The heat of hydration of collagen is highes thars that of

¢ gelatin,  The swelling of albumin in acils and taees is
due to (D) troe hydrathon  sccvmipanied by the heat
effect, uid (2) that penetrsthm of water causd by other
forces.  Absuwptks of HO by gelatin is & reversible
process, sccumpanied by hystervsis.  For cudlagen the
prcess is not reversible.  The hydration of the albumin
(1 g.) amounts to 0.42 g. of H0, which corresponds 10
the amount of bydration deterined by the cakwitetoic

s Mictlund, A A, Borchtlined
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VINETSKIY, A.S., insh,

mms made of prestresaed reinforced concrete, Avt.

. 22 no.6:26 Je '59.
dor (United States--Pavements, Concrata)

(MIRA 12:9)

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859820020-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86 00513R001859820020 6

¥ TSR SRR ORTARY T, SRS po

YOI T T i) ARSI Tt et S i LR Y

VINBDSKIY, A.S., inzh,
asd s T

"‘""—c;:”:ith proumatic tires in Paris subways. Pransp, stroi. 8

. oy (MIRA 11:4)
no.3:24=25 ¥r '5 (Paris--Subvays) (Tires, Rubber)
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VINBTSKIY, A.S., inzh., referent.

[ O

: nd the influence of
Transporting concrete in automatic mixers a
the continuous mixing on its quality (from *Pit and Quarry*).

Bet. i zhel.-bet. no.l:35-36 Ja '58. (MIRA 11:2)
(Concrete--’!ransportation)

(Mixing machinery)
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- VINETSKIY, _A«5e, inzh.

Operation of machines for unloading rock products. Mekh. stroi.
17 n0.10:26 0 '60. (MIRA 13:10)
(Loading and unloading--Equipment and supplies)
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S0V/118-59-1-12/16

Mel®nikov, N.V., Corresponding Member of the AS USSR,
Vinetskiy, K.E, and Potapov, W.G., Candidates of
Technical Sciences.

Cn the Use of Continuous-Motion Equipment in the Open
Mining Pits (O primenenii cborudovaniya nepreryvnogo
deystviya na otkrytykh gornykh razrabotkakh)

Mechanizatsiya i Avtomatizatsiya Proizvodstva, 1959,
Nr 1, pp 46-50 (USSR)

The authors emphasize the need to establish various
systems of rotor excavators, adaptable for use in
severe climatic conditions and to design continuous-
motion conveyer equipment. They describe the advantages
of rotor excavators compared with chain excavators;
especially when they are utilized in conjunction with
the above-mentioned conveyer equipment. As background
information, the authors mention output figures and
locations of old coal and ore basins and deposits,
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S0vV/118-59-1-12/1%2
On the Use of Continuous-Motion Equipment in the Open Mining Pits

and of new basins and deposits to become operative with-
in the next 10 years (table 3 on page 49). These new
deposits will need about 408 additional excavators in-
cluding 312 of the rotor type. Introduction of exten-
sive continuous-motion conveyer equipment can eliminace
the need for about 1,000 dump+trucks, a great deal of
other transport and equipment and over 1,500 km of
rgilroad tracks. A complex unit of such type, of 3,000
n’/h capacity, has already been designed by the Hovo-
Krematorskiy mashinostroitel’nyy zavod (Novo-Kramatorsk
Machine Building Plant). Regarding new developments:
The Yuzhnyy gornoobogatitel?nyy kombinat (The Southern
Ore-Cowetrstior Combine) has been put into service in the
Krivoy Rog Basin, Its annual capacity will reach
9,000,000 tons. The Lebedinskly and the Mikhaylovskiy open
coal mines of the Kursk Magnitnaya Anomaliya (Kursk
Magnetic Anomaly) will be put into operation in 1980,

Card 2/3

IS

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859820020-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859820020-6

S5 .

T e S A BRI RO AT SO RIS, EEES . Ft
Al mbey R 2

S0V/118-59-1-12/14

On the Use of Continuous-Motion Equipment in the Open Mining rits

Card 3/3

Their capacity is expected to reach 10,500,000 tonsper
year. The construction of a new Chernomorskiy Rudnik
(Black Sea Mine) of about 5,000,000 tons annual capacity
is planned in the area of the Kerch Iron Ore Basin.
Soon, open ore pits will be opened in the Lisakovskiy,
Sarbayskiy, Kacharskiy and Ayatskiy deposits in the
Kazakhskaya SSR, It is estimated that their capacity
will exceed 30,000,000 tons per year. Further, open
manganese ore pits will be opened up in the Nikopol’
Basin; by 1965 they are expected to have produced
70-80% of the whole output of manganese ores obtained
in that basin. There are 4 tables, 2 diagrams.,
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Plastic boards for manual cutting of materiale. Kozh,-obuv, prom.
7 no.4:33-34 Ap '65. (MIRA 18:6)
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VINETSKIY, L.M.; VERSHAL', P.I.
Use of plastics for the mamufacture of hollow shoe trees. Kozh.obuv.
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SHLYAPINA, V.N.; VINITSKIY, L,Ye.; POPOV, G.G.

Stress-rupture strength of rubter-
29 no.7:872-874 163. Sromatel samples in e 18)

1. Vsesoyuznyy nauchno-issledovatel’akiy institut zheleznodorozhnogo

transporta,
(Rubber to metal bonding)
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Some characteristics of sound reflextion by shock absorber
rubbers. Kauch. i rez. 22 no.6:38-39 Je 163,
(MIRA 16:7)
1. Vsesoyuznyy nauchno-issledovatel’skiy institut shelesno-
doroshnogo transporta,<
(Rubber goods——Acoustic properties)
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869700 BOOBAOM
KlYy. 7500
AUTHORS: Vinetskiy, R. M., Miselyuk, Ye. G.

s 2\

TITLE: Determination of the Impurity Concentration in Germanium

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 1, pp. 67-69

TEXT: The authors describe a simple method of determining the impurity
concentration in germanium. It is based on the following principle! The
jattice-induced diffusion of impurities in germanium causes 8 temperature
dependence of ¢ QQ - resistivity of the semiconductor), which has the

form ¢ ~ T1' 6 in n-type material and the form ¢, ~ T2'33 in p-type
e P

material (Ref. 2). Indices Le and Lp show that this resistivity depends

on the scattering from the n-type oOT p-type lattice. The fraction of
impurity scattering in resistivity was determined at 100°K. For an

experimental determination of log gL (100°K) it is sufficient to measure
L
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petermination of the Impurity 5/181 60/002/01/16/035
Concentration in Germanium B0O0O8/BO14

the resistivity of the sample at two temperatures, to find the quantity
Alogg and to subtract it from the standard values of Alogsy- A

theoretical calculation of the dependence of log éL (1000) upon the
L

impurity concentration N is, however, also possible. The accompanying
figure shows guch dependences for n-type and p-type germanium alloyed

with easily ionizable jmpurities at 100%K. After 1og-§L (100°) has been
L

determined experimentally, the corresponding impurity concentration is
calculated by means of these curves. Verification of the method suggested
has shown that it permits an estimation of the total concentration of
easily ionizable jmpurities in germanium. Besides, the degree of
compensation for impurities of the opposite type can be determined by
this method. The jowest concentration of easily ionized impurities,
which can be determined by this method, is 7.10 cm'3 with a measuring
accuracy of resistivity of = 5%. The authors thenk A. N. Kvasnitskays
for having prepared the germanium samples. There are 1 figure and J LX//

references, 1 of which is Soviet.
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Determination of the Impurity  8/181/60/002/01 v 1
Concentration in Germanium ‘ B({OB 801{ /01/16/03

ASSOCIATION: Institut fiziki AN USSR, Kiyev (Physics Institute,
AS UkrSSR, Kiyev)

SUBMITTED: May 4, 1959
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- ACCESSION NR: APL028428 s/0181/6§/m6/wuﬂoh8/1950
AUTHORS: ~Beranskiy, P. I.; Vinetskiy, R. M.; Kurilo, P. 1~1./l

TITLE: Anisotropy of the Hall coéfficienﬁ in p-type germanium

SOURCE: Fizika tverdogo tela, v. 6, no. L, 196k, 1048-1050

TOFIC TAGS: germanium, semiconductor, Hall coefficient, hole interaction, impurity
concentration, impurity scattering, lattice scattering '

ABSTRACT: Resistivity of the samples ranged from 0.13 to 37 ohm cm, Measurcments
were made at room temperature and at 77K. It was found that the dogree of anisot=
ropy R(H)/Ro decreases with £all in temperature and with increase in impurity

concentration, It proved always to be greater, other conditions being the sama,
when the magnetic field was directed along /O0L/ than when directed along /1107,
tho electrical field being along /1107 in both cases, The difference betweon
the minimum values of R(H)/R, for these two orientations decreases in resistivity

ard in temperature. The authors conclude that this is due to different degrees
of anisotropy in impurity and lattice scattering, and also to inoreasing effec-
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BARANSKIY, P.I.; VIY}TSYIY ‘.!., KURILO ) F.M,

Anigotropy of the Hall coefficient in p-germanium, iz, uver,
tela 6 no. 4:104E~1050 Ap '64. (MIRA 17:6)

1. Institut poluprovodnikov AN UkrSSR, Kiyev.
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b4 ermanium as a function of the magne .
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t poluprovodnikov AN USSR, Kiyev.
1. Institud PORIPEOT®Hal] effect)  (Cormantum)
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33368
s/1e1/62/oo4/oo1/o46/052

247600 (10351043, 1! 37) B112/B138

AUTHORS: Baranskiy, P. I.» and Vinetskiy, R. M.
C...’___——————‘____

TITLE: Dependence of the Hall coefficient of p-type germanium on
magnetic field strength

PERIODICAL: Fizika tverdogo tela, v. 4, no. 1, 1962, 289 - 291

TEXT: The dependence of Hall coefficient R on magnetic field strength H
was determined for two samples of p-type germanium Bp71 and BD-Z . ’

In particular, the behavior of R was jnvestigated in the range of low
field strengths. The results are shown in the figure. H is given in

oersteds, R in 104 cubic centimeters/coulomb, P of Bp-4 was 8,37 ohmecm,

f’of Bp - 2,8.,82 ohm°cmi. The measurements were carried out at room

temperature. The experimental resul.ts are in good agreement with theory,
the error being found to be systematic. There are 1 figure and 7
references: 1 Soviet and 6 non-Soviet. The four most recent references

to English-language publications reand as followss ¥. C. Dunlap. Phys.
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Dependence of the Hall coefficient... B112/B138

82, 329, 19513 7. C.
1950; W. C. Dunlap. Phys. Rev., 8¢, S
Reva, 19% 218(6’wiiia;dson a. A. C. Beer. Phys. Rev.,; 94, 1?6?; 1?2‘;4‘
gargigiarASo; 7, C, Harman, A. C. Beer. Phys. Revay 96, 1512, 1J
s ¥ . .

i e of
ASSOCIATION: Institut poluprovodnikov AN USSR Kiyev ( Institut ‘)(
Semiconductors AS USSR Kiyev)

SUBMITTED: September 11, 1961
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Materisly X Vaescyusnogo saveshchaniya po spektroskopii. t. 1t
Folekulyarnays spextsosv piya (Papers of the 10th All-Union
Confarence on Spsctriacepye. Vol. 11 Moleoular Spectroscopy)
[Ltvov] Izd-vo L'vovskogo univ-ta, 1957. A99 p. 4,000 coples
printed. (Sertes: Itsi Pizychnyy zbirayk, vyp. 5/8/)

Additional Sponsoring Agency: Akademiya nauk SSSH. Xomissiya po
spektroskopil, Zd.: Uazer, S.L.; Tech. Ed.: y TeVe3
Editorial Board: Lavisterg, G.3., Academiolan (Resp. Ed., Deceased),
Neporent, B,S., Doator of Physical and Mathematical Solenc
Pabelinskiy, I.L., Dostor of Fhysical and Mathematiocal 3ol
Fabrikand, V.A., Dostor of Physical and Mathematical Sole
Kornitawly, V.G., Candidate of Technical Sciences, Raysikiy, o s
Candidate of Physlos: and Mathenatical Sclences, Klimovskiy, L.XK.,
Candidate of Physical ard Matrematical Solences, Miliyanchuk, V.3.,
Candidate of Physical and Matheratical Sciences, and Glauberman, 3
A. Ye., Candidate of Physical and Mathematiocal 5010!00.0 4
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. Deygen, M.P. Thaory of Ligh% Aloorpticn by
Izpurity Ceaters in Hozeogpolar Crystals

135 .

Deygen, M.7., &v{ V,L. Vinets; Optical Properties ‘

of Pyt -centars rystals 137
Rashba, E.I., Ispurity Adeorption in Moleoular

Crystals 180
Kats, M.L. Absorption Speo’rs of Some Solid

Solutions and Their Change When 3udJjested

to Hard Radiaticn b)Y
Orum~Orznizaylo, S.V,, B.N. Qrechushniksv, and R.A.
Kravohenko-Berezhnoy. Vidrational Struoture in the

Absorption Spestrva of Corundum Tinted With

Vanadtum (at 100°K) . pLy :
Zlamove, Ye. N. Spectrophitoastrie Study of Dye ;

Impurities in Crystale of Lead and Barium Mitrites 186 :
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DEYIEN MLF. , VINETSKIT,V.L. _ 5
TITLE: Interaction bétween arrent oarriers and F-Centers ~nd Acoustiocal
(Vuimoqu nositeley

Vibrations of Tonic Crystal Lattices.
toka i F-taentrov s akus ticheskimi kolebaniyami resnetki © iomypkh

kristallskh, Russian
PERIODICAL: Zhumal Eksperim. i Teoret.Fiziki, 1957, Vol 32» Nr 6, pp 1382+ 392
xercised by & » gurplus electron” in

¢u.s.S.R.)
AB3ITRACT: Theoretically the influenoce ¢
an ion orystsl, the lattice of which was excited optioslly oF
aocoustically, is jnvestigated. The acoustical cese leads to a de-
crease of the energy of the system; & change of the mass of the
ourrent carriers - polaron effect. - In consideration of the eon-
densor effect the wave gunotion, the energy of the g -
excited states of the F-oenters, the parameters of the P-light

absorption bands are caloulated. (With 8 Slavie References).

ASSOCIATION: Physical Institute of the Ukrainian Academy of Soience

SUBMTTTED: 7.7.1956
Library of Congress
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VI NETSKIY, VL.

AUTHORS: yinetskiy, V.L., Giterzan, N.Sh. 56-3-26 /59
'/—-
TITLE: on the Theory of Interaction between "Superfluoua" Charges in

Ionic Crystals. (x teorii vzaimodeystviya w1ishnikh" zaraydov

v ionnykh xristallakh)

PERIODICAL: Zhurnal Eksperim. i Teoret.
pp. T30-T34 (USSR)

ABSTRACT: The interaction between pol

Fiziki, 1957, Vol. 33, §r 3»

arones 18 investigated theoretically.

Tha polarones are the current carriers in an jon crystal and re-
sponsih‘le for the electric, photoelectrio, and optical properties
of thesezcrystgls. 1t is shown that in crystals for which the con—
dition n-/£0,05 18 gatisfied the formation of socalled "bipolarones
is energetically more favorable, they pnave & limited distence R.
Bipolarones are double polarones. These gonsiderations admit

to estimate the influence of the interaceion of the polarones

on the energy of each single one and thus to give the criteria
1imination of such an interaction.
This is necessary in order to set up & "nany electron theary" .
Thorg) are 3 figures, ! table, snd 6 Slavic references.

i gniversity. (Ural’skiy gosudarstvennyy aniversitet)

ASSOCIATIO!: ’
SUBMITTED: March 12, 1957«
AVAILABLE: Library of Congress
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VINeTSIKIY,

AUTHOR. .Vinetskin v.L. 56-3-33/59
TITLE The Optica Properties of the F-Centers.

(opticheskiye avoystva F -tsentrov) -
PERIODICAL Zhurnal Exsperim.i Teoret.Fiziki,1957,Vol 33 ,Nr 3,pP 780-787(USSR)

ABSTRACT The paper contains the following chapters:

1) The basio state of a orystal with an F-center.
2% Excited states of the F-center.
3 Polarized Juminescence of the F-centers.
It is theoretically proved in macroscopic approximation that the
gystem crystal + & pair of inhomologous points of defect + an elec-
tron is energetically more favorable than a crystal -F- center.
The parameters of the ground state of the jnvestigated system are
calculated.The frequencises and light absorption coefficients for
photo transitions from the lowest excited states are numerically
computed by means of the Frank-Kondon approximation method.Further,
the azimuthal dependence of the polarization degree on juminescence
ip determined if this takes place by jrradiation with polarized
1ight in the F-band of the gbsorped light.
There is 1 figure and 6 Slavic references -

SUBMITTED March 27,1957
AVAILABLE Library of Congress.
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AUHORS: Vinetokiy, V. 1. and ig ) o od Grysials.
e o ~rized Iaminescence Ol Coloux okrashennykh
TIELE: %% I')gzlggrizovannoy lyuminestsentsit

Y

kristallov.) ‘ . LIV, Tz,

S IODICAL: Opbika i Bpektroskopiya: 1958, Vol-h
PaRTODLURS P 065,  (USSR)

q- -f‘
3 oited states O1
R to various excit
< nsitions 10O . e op
optical tra . mown that inbensity of
and »t_centres. 1% is shovn s in
2 03 gc one of the higher energy ¢
: totbransition teneicy
2o an +_coptres is comparabl? with the in =
FZ ¢ FZ X ) to the lower €XCLTaC
totransitions (Refs.2,2 -
of P10 : This means that 25
levels of the same centres. e ot
i ] sorpbion bands
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51—~ §-1-8/26
On Polarized juzinescence of Colour=d Crychnls.

colour centres. Feofilov studied the azimithal
dependence of the deprec of polarization of 1light
enitted in Juminescence excited by polarizcd 1i-ho of
wavelengbhs corrcsponding to the colour centrss.
reofilov gives a clagsical intcrpretation of hiso
results based on absorbing and enitting occillaters.
whe prusent papel sives a quantum—mechanical inGr-
pretation of Feofilov's Tesulis. It is suovn vhat ThE
experimental dota on the azimuthal dependence of Tie
degree of polarization of luninescence agree with
results calculated for ¥o and Fz-centres. Tne
discussion 1is bazcd on Lhe naeroscopic approxination
(Ref5.2,%,5) suantitative calculations wers nads for
a KOl erystal. There arc 1 figure und 10 references,
Card 2/3 of which 8 are Russian and 2 American.
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51— 4 -1-3/2¢
of Colourcd Crystals.

ASSOCIATION: Irstitute of Physics of the Academy of Sciences of
>0 the USSR, Kiyev (Institut fiziki Al 8SSR, Kiyev ;

SUDMIVTED: lMarch 14, 1957.
AVAIIABI@ ; Library of Congress.

1. Crystals-lumine scence-Polarization
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AUTEORS_; Vinetskiy, V. L., Deygen, M. F. sov/56_55_1_45/59

TITLE: on the Influence of Acoustic Viprations on the Parameters
of the Bands of the Absorption in Crystals Caused by Ad-
pixtures (O vliyanii akusticheskikh kolebaniy na parametry

polos primesnogo pogloshcheniya v kristallnkh)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1998,
vol. 35, Nr 1,  PP- 287 - 289 (USSR)

ABSTRACT: In @ previous paper (Ref 1) the authors investigated the
gystem ionic crystal-F-oenter in a macroscopic approximation
and they obtained expressions for the encrgies of the

ground state and of the excited state of the system and

also for the parameters of the corresponding absorption

vand. In this previous papeT, the results of a paper by
Tolpygo (Ref 2) were used for the calculations. In this
paper by Polpygo, the jnvestigetions were carried out

in a microscopic approximation. But also a macroscopic
jpvestigation 18 possible for a wide group of crystals, the
anisotropy of which is not too intensive. For the crystals
which do not gatisfy these conditions, numerical computations
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On the Influence of Acoustic Vibrations on the Para- SOV/56-35-1—A§/59
meters of the Bands of the Absorption in Crystals Caused ty adaixtures

are necessary. The calculations are discussed step by step,
and the formulae obtained are given explicitly. The
approximation used in this paper may be applied also to
the investigation of the behavior of the electron of an
impurity center in homeopolar crystals. There are 2 refer-
encec which are Soviet.

ASSOCIATION: Institut fiziki Akademii nauk USSR (Institute of Physics,
AS UkrSSR)

SUBMITTED: April 1, 1958
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g/181 60,/002/010/031 /051

Y UB0 W%, 1937 BO19/B056

AUTHOR: __!Egetakiy, V. L. \

TITLE: The Lowes?t Quantum gtates of Gurrent Carriers and
Coloring Centers in Ionic and Atomic Cryatals,‘\

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 10, pP- 2544-—2556

TEXT: In the present paper the interaction of the carriers and the

coloring centers with acoustic vibrations in jon crystals was jnvesti-
gated. Some of the results obtained are also applicable to atomic orys- '
tels. The jnvestigation consist e variation-func- D/X(
tional, which describes the quantum gtates ©

coloring centers in ion crystals and atomic cTys
gideration the interaction with optical and acoustical vibrations. It

was found that the exact functional of the system crystal + conduction
alectron has @ minimum, ds to the negative energy value

of the system. This mean duction electron
into the crystal causes the le, which is de-
scribed as "Polarocondeneon“. resents the

card 1/2

£ the immobile carriers and
tals taking into con-

formation of & quasipartic
This polarocondenson rep
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The Lowest Quantum States of Current Carriers S/181 60/002/010/031 /051
and Coloring Centers in Ionic and Atomic B019/B056
Crystals

gselfconsistent state of the electron in the crystal. The introduced elec-
tron deforms in the crystal, thus forming a potential well, which keeps
the electron on its steady level. These quasiparticles influence the
electrical, optical, and other properties of the orystal., PFurthermore,

a clagsification of the states of the polarocondenson is carried out,
which is based upon the size of its radius. The author derives criteria
for the existence of polarocondensons with large radii. In this case
macroscopical investigations of the polarocondenson are possible; rela-
tions for physical quantities are derived, which are characteristic for
polarocondensons with large radius. Also, criteria for the macroscopical
investigation of the coloring centers in ionic and atomic crystals are
obtained, in which the interaction of localized electrons with optical
and acoustical vibrations of the crystal are taken into account. The au-
thor thanks M, F. Deygen for valuable discussions. §. I. Pekar and

0, F. Tomasevich are mentioned. There are 4 figures and 13 references:
11 Soviet and 2 US.

SUBMITTED: December 14, 1959
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AUTHORs Vinetskiy, V.L.

\ \
TITIR Absorption of Light and Lmhucmcovor M-Centres in the Macroscoploc
pproximation.

PERIODICAL: Optiks i spektroskopiys, 1960, Vol 9, Nr 1, pp 64-69 (UssR) (

ABSTRACT: Pekar (Refs 1-3) developed & macroscopic theory of F-centres in
jonic crystals which was used to caloulate the energy levels and
wave functious of these centres and ‘o determine parameters of
absorption and luminescence bands. Apart from the F-centres
coloured cryctals may contain more complex centres such as a
canbination of an F-centre with a pair of neighbouring vacancies.
According to Seitz (Ref 4) such centres are responsible for the
M-band of coloured alkali-halide crysials. The preseat paper
reports a calculation of absorption and luminescence parameters
using Seitz's model of an M-centre in the macroscopic approximation.
The results of a caloulation for a KCl crystal did not agree with - "hb

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859820020-6"
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Absorption of Light and Luminescence of M-Centres in the Macroscopic Approximation

the cxpox’llontll value of the M-band maximum (1.5 V). The reasons
for this descrepancy are discussed. There are 1 figure, 1 table and
14 references, 8 of which are Soviet, 4 Buglish, 1 Japanese and

1 translation from English into Rusaian. M

SUBMITTRDs September 11, 1959
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AUTHOR: . Vinetskiy, V. L.

TITLE ; Bipolar states of corriers in ionie erystalas

PERIODICAL: Zhurnal eksperimental 'noy 1 teoreticheskoy fiziki, v. 40,
v. 5, 1961, 1459-1463

TEXT: -A system consisting of two conduction electrons in an ionic
crystal, which interact with the polarization and elnstic deformation

of the crystal, has been gtudied. It is shown that the conclusion
derived in Ref. 1 (V. L. Vinetakiy, i, Sh. Giterman. ZhEZTF, 3%, 130,
1957) as to the possible exietence of bisolar states is mlso valid when
using exact calculation methods. In addition %o Ref, 1, the effect of
elastic deformation is also taken into account. Such deformations lead
to an improvement of the existence criterion and to an increase of the
bipolar energy. The solntion of the Schrddinger equation for the systen
consisting of an ionic crystsl snd tuwo {ree electrons in adiabatic

approximation (i:wf,a< ucz/m, see Ref. 2: S. I. Pekar. Issledovaniya po
. K .

Card 1/6

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859820020-6"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86 00513R001859820020 6

B B W YA T A LS T M

5/056/61/040/005/017/013
Bipolar states of carriers in ionic crysials 3103/8212 _
1
1 ; 2 — - 1 n - index
elektronnoy teorii kristallov, Gostekhizdat, 19515 ¢ " fe
of refraction is eguivalent %o £inding the minimun of the corresponding
" functional by using the anproximating wave function

W(...F& q*_...) uwl(...x D XX G qﬁ_)

4f the method of Ref. 3 ig utilized. Determining the minimum with

respect to §(...q. -..) leads to the expregsion
R,

y ' e U, 1! 2‘ P
= 52 2a + ) +mind () e =0

ka

\ ! - ) b C -ld. 4
J I = {L_’_S‘vl‘p (1. r2) gy - %ﬂ %_E_‘.l’—«dnz 22, Py, (4)
m

n——r”

Ke=— S“P {r1, rx) [l 2 (n) 4!11,

R
: teg the index of

for the energy of the system, where ?(k1, kyy Kk ) denotes t

normal vibration, xg,(*) = V2/V sin (K, r<+n/4) Pirst, the wave function

Card 2/6
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' Bipolar states of cerriers in ionic crystals B109/B8212
W(gﬂ ¥2) - °°n"'(\p‘(?1)‘vb(?2) *‘Pa(?a)“’b(?1) (11)

is set up, and only those orystale are considered, for which the inter-
action of the conduction electron with elastic vibrations oan be
neglected. Thus,

N ARE e AR N AN LN AR OF
where'w:(Fi),1vb(5i) are exaoct electron wave functions of the polaron,

and k is the parameter to be varied, and (4) will furnioh for the ratio
Q= Jbipol/aJpol an expression that is a funotion of R (distance between
the points a and b chosen for the approximation of'w(?1, ?é). The energy

of the bipolaron is determined by varying this expression with respect %o
R. The equation '

R 2nv 2u
1 1
,Q-1+'2‘(';'R1+£B—+_'+-'5')R2+l0' (9)

g Uy Yy

will hold for nzc.-1, where ) 7L"
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Bipolar states of carriers in fonio orystals B109/B212
- | Re=§awatdn e (00 @0 @
. ’ 2 2 ——
2 Ya(1)¥5(2)
Ry= I(v‘h) dv, uy 'I T4

the coefficient will succeed with R if the best funotion is ohosen from
. the exact wave funotion of the polaron by applying the variational method!

(111),

dryns ¥4 afwzde. The ocaloulation of

- 9(P) - 0.122963/2(1 +ar +0.4516a%c? )6, w2 0.6585ue°0/A%  (10),
After simple caloculations
(02a/o8%), o = o7(0.4105 -0.2062)> 0  (11)
is obtained. Q(R) vill decrease if nlc becomes less than unity; Q(R)
can remain above unity if nzc is sufficiont}y large. Thc'ruults

obtained for-any nZe agree with those of Ref. 1, which have been found
by a semi-classical method. The production of bipolarons is probable at

nzc >0.95 (Q‘ax = 1.08 at n2c = 1). Mathematical difficultfies will be
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Bipolar states of carriers in ionic cryetals 3109/B212

encountered if the interaction with the elastic deformation is taken into
account. The special case n<¢ =1, R=0 is gonsidered for qualitative
estimations.,6 Utilizing Ref. 6 (4. F. Deygen, V. L. Vinetskiy. ZhETF, 32,
1382, 1957) and Ref. 11 {V. L. Vinetskiy. FIT, 2, 2544, 1960) will yield

J5“/2Jn> Q(O) " 1 +3B (IV),

- where

- (1—-¥i=71’ _ A dplate
B= —iopa-vicn' | FTAE W)

From this result it is apparent that interaction can have a considerable
effect if the crystal has a large constant & of the deformation potential
and a small modulus of elasticity. Finally, the motion of the vipclaron
is analyzed with the help of mathematical methods presented in Ref. 12
(s. I. Pekar. ZhETF, 27, 398, 1954) and Ref. 13 (S. I. Pekar. ZniTF, 27,
411, 1954), and the energy of the ground state, the effective mass, and
the moment of inertia are calculated. The author thanks M. F. Deygen for
discussions, M. I. Kaganov, S. I. Pekar, and other participants of the

‘> 4th All-Union Conference on gemiconductor Theory for their interest.
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F. P. Vol'kenshteyn and V. L. Bonch-Bruyevich are mentioned. There are
15 references: 14 Soviet-blce and 1 non-Soviet-bloc.

ASSOCIATION: Institut fiziki Akademii nauk Ukrainskoy SSR (Institute of
Physics, Academy of Sciences Ukrainskaya SSR)

SUBMITTED: December 22, 1960
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v. _L.;Deygen, M. F.; Moroz, A. L

. AUTHOR: _Vinetskdy,
mirror symmetry '

kristallov. 2nd, Riga, 1961.
kali halide crystals). Riga,

: TITLE: Optical properties of color centers with
ch. po fiz. shchelochnogaloidn.

; SOURCE: Vses.- sovesh
aloidn. kristallov (Physiosof al

Trudy*. Fiz. shchelochnog
: 1962 46-54
adiabatic perturbation theory, lonic

TOPIC TAGS: color center, optics, wave function,
al optical property, mirror symmetry

crystal, alkali halide crystal, crysmllography, cryst
: ABSTRACT: The authors hav the wave function'¥ (r, qu by con-

. sistently employing the adiabatic perturbation theory in 2 ero-approximation. Thei™ pur-

. pose was {0 give a theoretical prosentzxtion of the peculiariues which, according to .0

. theory of pseudodegenemted electron-vibratory pystems, should exist in the o dcil pro-
-perties of the mirror—symmetrical Fo, F¥and M - color centers in jonic cry: @l - The

. expression for the energy operator of an fonic crystal with @ single-electron, mi ‘ror-sym-
; metrical color center 18 of the form: ... —-c——""g " N

M . u .

LA =Tk VO L e N+ (q," - aq;\) +we. W
e e e am ;.' .n o X " ) e et .

e undertaken o calculate

.- -
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This equation which is the initidl step of the procedure consists of the following: thefirstterm
is the kinetic energy of the color center electron; the second and the third terms are the
electron's energy of interaction with vacancies and optical vibrations, respectively; the -
_fourth term is the optical vibration energy; and the fifth term, W(r) is the periodic potential,
The article develops this equation and finally arrives atan expression for the absorption co-
» - efficlent: A e N e .. 6 o
- ,Z e = —T'?E'— (A + 90, S0~ (1 + g4, St~ 'El"»'f (#)(29)" !

)

F ol b2 b i ko = 2a (et i K= 2man;
.‘. Tio (%) = b3 11(a5); ty = tym SL; fmat, 52ty 1y - SeaSari”
zp=Vna+1)5,. '

It is seen that the absorption curve consists of six bands whose form and temperature de-
pendence were analyzed in equation (1) above. A comparison shows that the frequency
ratios of the six R-bands observed in alkali halide crystals are in good agreement with the
expected theoretical ratlos. Orig. art. has: 24 formulas and 1 table,

ASSOCIATION: Institutfizild AN Ukrainskoy SSR (Physics Institute, Academy of Sciences of the
Ukrainian SSR)
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trons on introduc-

v. 95, NO. 24 1963, 694 - 696

AUTHORS : !iggjgkix*_l~_Lu4_and Kolychev, N. N.

TITLE: . Increase in lifetime of nonequilibrium elec
tion of adhesion levels

PERIODICALs Fizika tverdogo tela,

TEXT: The effects of acceptor-type adhe

conductivity and carrier lifetime were i
Here it is showm tha
completely different

1ibrium electrons.

effects:

electrons, their lifetime

combination levels and 8
trapping factor for recon:
by electron adhesion but not compensa
on the dark conducti
card 1/3

ted.
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gion levels on steady-s
nvestigated in FTT, 2, 1945,
t the presence of donor-
they may railse
In the case of negligibly small dark concentration of

241) . 1
n xa(S—aii

are introduced due to 8 reduction of (s-8).
+-air electron popu
4ation centers.

vity is taken jnto account the lifetime o

tate photo-
1960.
type adhesion levels causes

she lifetime of the nonequi-

is increased when adhesion levels:
S is the concentration of re-
lation, ¥y, is the electron

The increase of © is weakened
If the effect of a hesion centeis
f nonequi~
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librium electrons is further reduced, 7The final result is
3 __,:(2)._10)-—(, _sl)‘-z(s_s)—l( — ) = (n”——-n") (3)

where Q is the concentration of electrons produced per secj the subscripts
1 and 2 refer to a crystal before and after introduction of adhesion centem.
Quantitative. results can be obtained on solving the equation

n (M—m)=mN¢; 1,(S—s)n=1,sp=0,

New=Ngexp ("“[T)= (4) with the neutrality condition

N+M+S=p = M1 + S1. N is the density of states in the c-band, &M the M-lawl

energy, M is the concentrution of adhesion levels m their population, n and
p are the concentrations of free electrons and holes., For donor levels

M1 = M, S1 = 5, for acceptor levels M, = 0 and S1 = 0, For M1 = M, ML,
M<N., the solution of (4) is ., =M —(TY], S,=S; -, _1:_{’ S, =0, (6)

) the lifetime for S, =S and 5, = 0-is

In the opposite case (S<KM, Now

Card 2/3
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1"=‘b-l —m
[1 o+ (L an "gJ (7).

ASSOCIATION: Inutitub fiziki AN USSR, Ki
UKrS5R, iKiyev)

yev (Institute of Physics aS

SUBMITTED: October 24, 1962
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- Analysis of the phenomenon of photocurrent pulse generation by

cadmium selenide crystals, Fiz, tver tela 5 no,9:2698-2702 S
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1, Institut fiziki AN UkrSSR, Kiyev,
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ACCESSION NR: APL011752 §/0181/6L:/006/001/0153 /0163
AUTHORS': Vinetskiy, V. L.; Kravchenko, V. Ya, : '

TITLE: The theory of F centers
SOUFCE: Fizika tverdogo tela, v. 6, no. 1, 196k, 153-163 -
%

TOPIC TAGS: F center, quat{t.\_xm state, olectron, polaron, defect, defect field,
energy level, equidistant leYels, Jacobian, adiabatic approximation, intermediate
coupling, wave function, high, mobility subsystem, low mobility subsystem, ground
state, excited state SO - : v

ABSTRACT: The authors have examined the quaritum stotes of F centers in which an

- electron forms a polaron moving in the field of a defect. They have shown that

the lowest state of such a system is characteri{ed by a;sequence of equidistant
levels, but that excited states are characterized, beginning with some number, by ‘
a series of hydrogen-like terms, Thoy have found the Jacobian of $he Pekar trans-

- formation (S. 1, Pekar, Issledovaniya po olektronnoy teorii krist Vy GITTL, M.=- :
L., 1951), which is necessary for comuting the matrix elements of the differential!
processes. 1t is concluded that the criterion of large-radius approximation is

Card 1/2
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better fulfilled the weaker the critorion of adiabatic approximation. Therefore,
for a more precise definition of a polaron moving around a defect, one should use
the approximation of a high-mobility intermédiate coupling, in which the wave
function of the high-mobility subsystem must approach expressions such as those
used by the authors in the present work. Orig. arte has: 55 formulas, ’

ASSOCTATION: Institut fizikd AN UaSSR,Kiyev (Institute of Physics AN UlrSSR);
Institut fiziki AN LatvSSR, Riga (Institute of Physics AN LatvSSR)

+

. SUB CODE: PH %O REF SOV: 003 - OTHER: 000

" SUBMITIED: 23May63 , DATE ACQ: 1LFPebél BCL: 00
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;AUTHORI Vinetskiy, V. L. .

: TITLE1 Singlet and triplet é_tates and paramagnetic resonance of double colar ’
. centors !

SOURCE:  Fizika tverdogo tela, v, 6, no, 6, 1964, 1896-1898

TOPIC TAGS: color center, electron paramagnetic resonance, alkali halide

- - —- o ——

, ABSTRACT: The problom is considered of double F-centors (F,-centers) which differ

from the single electron centers by the apparent absence of electron paramagnotic
rosonance (EPR) in Fa-cant.era. An involved oxpression is given from which the

energies of the singlet and triplet levels of Fz-céntora can ba found., The

intograls occurring in the expression mist be evaluated (using tables), and the

- eneargles are then found graphically., As an example, the calculations which are ‘

analogous for othor alkali halide erystals are carried out for the KC1 crystal, )
It is found that tho triplet level is 0,04 ov higher than tho singlot level and ‘
04025 ov above twice the energy of the F-center, In general the triplet state is

_unstable, It is conocluded that the absence of EPR under equilitrium conditions is ;

'-:c:rdxj 2 R i
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AUTHORS: Kravchenko, V. Ya.; Vinetski

"SOURCE: Fizika tverdogo tela,

spin orbit coupling, phonon,

| ABSTRACT: The probability of
about by either spin-orbit or

| general calculations of the

! orbit interaction have not yet been made,

|
4 . R . .
, | interaction 18 calculated in the adiabatic approximation.
1
' relaxation the calculations are possible,

APPROVED FOR RELEASE: 09/01/2001

TITLE: _'l'heory of p'aramignetic ‘relaxation of F centers in’"’tho case E
of hyperfine and spin-orbit interaction with the lattice '

v. 6, no. 7, 1964, 2075-2087

TOPIC TAGS: paramagneti.c r‘elaxation,, F center, hyperfine ltzul;turo.
dipole interaction, wave function

one-phonon magnetic relaxation brought
hyperfine (contact and dipole-dipole)

F-center relaxation time due to spin- '

| model, and without the need for knowledge
Lo . _ . ‘
[ g ard l ) 1/3 e e e -.‘v-._.',_.._'., o

8/0181[64/006/007/207 5/2087 ‘

Y' V. I‘o

" Although

in the case of one-phonon
without resorting to any |
of the P-center wave func-
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tion. The relaxation times are expressed directly in terms of ex-
perimentally measured constants. General expressions are obtained
for thé matrix elements of the one-phonon transi ions. The shortest
contact relaxation time is equal to 3.6 x 102 1 H72 minutas (H'--

.| magnetic field, T -- temperature). The spin-orbit relaxation time

depends on the magnetic field direction and can be much larger,
amounting to 8 !

1.9.1087-1. H=4 1-—0.99A-HT L awmx, gy 5.

The results are analyzed ‘and numerical calculations are made.for

the KCl crystal. The published experimental relaxation times for

| this salt vary with the impurity content, and the value given for

;i the purest crxstal (1350 sec) comes.closest to the theoretically
calculated 10% sec.  "The authors thank M. F. Deygen for many useful

' discussions."” Orig. art. has: 43 formulas. '

!

!
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AUTHOR: Vinetskiy, V. L.; Mashkevich, V. S.; Tomchuk, P. M.

 TITLE: Theory of stationary radiation induced by interband transi-
tions

 SOURCE: Fizika tverdogo tela, v. 6, no. 7, 1964, 2037-2046

. TOPIC TAGS: 1laser effect, laser emission, laser pumping method,
* stimulated emission, transition frequency

" ABSTRACT: A kinetic equation method developed by the author for the
analysis.of stimulated emission (UFZh v. 8, 918, 1963) is used to de-’
' termine the parameters of the singular modes at which laser action :
can be achieved. These parameters are then used to determine the

" threshold value of the pump signal. It is assumed that only direct

. transitions are effective, the electron and hole bands are spherical,
the electrons and holes have equal effective masses, each band is in
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statistical equilibrium, and the system is spatially homogeneous.

It is shown that an important factor in the feasibility of laser ac-
tion is the spacing of the singular modes, and monochromatic emission
is possible in principle if the spacing is large. Future plans call
for investigations of induced emission for systems with impurities

- and the use of x-rays or gamma rays for pumping. Orig. art. has:

" 56 formulas.

- ASSOCIATION: Institut fiziki AN UkrSSR Kiev (Institute of Physics,
AN UkrSSR)

' SUBMITTED: 24Feb64 ATD PRESS: 3076 ENCL: 00
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! PITLE: "Intrinsic-defect" conduction of semiconductors}\ @

! SOURCE: Figzika tverdogo tela, V. 6, no. 11, 1964, 3452-3456 <

| TOPIC TAGS: semiconductor conductivity, crystal lattice defect,
;:__4_,tempe:algm;e%Qggggdggc_e, crystal lattice vibration, light excitation il
R L L L T T T o e e :

- 2 ‘ABSTRACT: The “intrinsic defect" conduction is an impurity conduc- - :
! tion in which thermal lattice defects act as donors, so that the ]
. eoncentration of donor centers rises exponentially with temperature. '
. A self-consistent theoretical calculation of the intrinsic defect

. conduction (IDC) is carried out using the Gibbs distribution and
allowing for the change in the lattice vibration frequency due to

the formation of thermal defects. The influence of impurity centers -_
. on the IDC is discussed. The effect of illumination may redistribute
|Card  1/2
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! the electrons between various impurity levels, and this leads to a

. change in the number of the intrinsic thermal lattice defecta. This
' process is quite slow. As a result, a slow component of the photo-
. conductivity appears (or changes} in the temperature region cor-

| responding to the IDC in darkness. The existence of the IDC has
lbeen demonstrated experimentally in the literature for Cds, 2ZnO,

| ZnS, Pbs, etc., at sufficiently high temperatures. The authors use
published data to show that the IDC appears also in Cu,0 above 300K.
"The authors thank G. Ye. Pikus for his comments.“ Orig. art. has:
17 formulas.

ASSOCIATION: Institut fiziki AN UkrSSR (Institute of Physics, AN
UkISSR)

t

| SUBMITTED: 31Mar64 , ) ENCL: 00
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. centers in nonmetallic crystale, wherc the ground state of the local
elactronic centers is sufficiently removed in energy from the nearest
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ACCESSION KNR3 AP4046406 5/0056/64/041/003/0992/0913
AUTHORS vinetskiv, V. Let Kravcheako, V. Ya. &

PITLE: Adisbatic approximation in the theory of spin lattice inter=
action of local alectronic centers in nonmetallic erystals -

no. 3, 1964, 902-913

TOPIC TAGS: spin 1attice interaction, adiabatic approximation,
hyperfine interaction constant, electronic center

) ‘
ABSTRACT: The authors carry out & consistent and uniform calculation
of the hyperfine interaction constants (A‘i' ), the g-value shift
{Ag), and the spin-orbit relaxation time 1) for single-electron

excited state. The approach employed differs from that used by

L]
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unction of the unperturbed gamiitonian is Sl

others in that the wave £
| determined with tho aid of the adjabatic approximation of Born and
| guang (Dyn rystal attices,  Oxford. 1954), in the
| form of an expansion in powers of a small parameter. By expanding
‘| also the perturbation operatoxs in. powers of the same parameter, it
i is possible to take successive account of .all the terms of equal ,
\order of smallness in the matrix. elements of the perturbation. The &
e electron—vibrational wave functions are then ex— E
cessed in terms of the zeroth approximation function, which is con” B
essiona for the un” £

\cotrections to th
ISR S
.| tained under the integral sign ip the fipnl exp<
o ags 36 formulas. N

knowr quantities. Orig. art. h
nauk Ukrainskoy SSR (;pstitute? .'?

lASSOCIATION: Institut fiziki Akademii
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AUTHORS: Kravchenko, V. Ya.; Vinetskiy, V. L. %3’

- A ik v B M < ’ \

TITLE: 'Two-phonon processes in spin-lattice relaxation’ of F-centers
SOURCE: Fizika tverdogo tela, v. 7, no. 1, 1965, 3-11

TOPIC TAGS: F center, spin lattice relaxation, phonon, relaxation
transition, hyperfine interaction, spin orbit interactinn, relaxa-

tion time

ABSTRACT: A method developed by the authors previously (FTT v. 6,
2075, 1964; ZhETF v. 47, 902, 1964) is used to derive an expression
for the probabilities of two-photon relaxation transitions of the
F-centar electron, inguced by the hyperfine and gpin~orbit interac-
tions. The caleulation procodure 15 baged on applying succesnfully
the adiabatic approximation of porn and Huang (Dynamical Theory of
Crystal Lattices, Oxford, 1954), obtalning in this fashion a wave

L
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|
‘*;;i function of the system comprising the crystal plus the additional
"; electron, and calculating the matrix elements of the relaxation

transitions with the aid of this wave function. The parameters
needed for the calculations are listed. The transition probaibili-
ties are calculated for both the contact interaction and for the
spin-orbit interaction. A sample calculation for KCl shows that the
contact relaxation mechanism is the most effective, and that the
spin-orbit relaxation depends not only on the direction but also on
the magnitude of the magnetic field. Comparison with the probabil-
ities for single-photon transitions shows that two-phonon processes
begin to prevail even at temperatures close to 10K. Inasmuch as
the present calculations give for the spin-orbit relaxation time a
value much larger than the experimental data, it is concluded that
the most effactive relaxation mechanism is not connected with the
processes considered in the article. Orig. art. has: 40 formulas.

ASSOCIATION: 1Institut fiziki tverdogo tela AN SSSR (Institute of
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AUTHORS: Vinetskiy, V. L.; Kravchenko, V. Ya,
S \
TITLE: 8ingle-phonon spin-lattice relaxatign?induced by optical

oscillations

EOURCE: Fizika tverdogo tela, v. 7, no. 1, 1965, 319-322

TOPIC TAGS: spir lattice relaxation, single phonon relaxation,
optical oscillations, F center, relaxation time, magnetic field

dependence

ABSTRACT: To explain the independence of the spin-lattice relaxa-

tion time of the magnetic field, observed by several investigators,

the authors propose a mechanism wherein single~phonon transitions
—————a¥e—induced by the alternating _.anetic field due to the electric »
~+~dipoles producad by optical-lattice vibrations (this mechanism was . |
' considered the theory of nuclear relaxation by .

T 2
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L
Kravchenko in FTT v. 4, 1797, 1962). An approximate calculation of
the relaxation time due to this mechanism is presented for the case
of the F-center and yields a value for the relaxation time 1n KCl
which is approximately two orders of magnitude larger than the ex-
perimental. The reason for the discrepancy is briefly discussed.
Methods for refining the calculations are suggested. It is noted
in conclusion that even this result 1s indicative of the fact that
the mechanism proposed is one 0of the most effective for F-centers
in KC1 at low temperatures. Ways for isolating this mechanism ex-
perimentally are mentioned. Orig. art. has: 9 formulas.

ASSOCIATION: Institut fiziki AN UkrSSR, Kiev (Institute of Phvsics
AN UkrSSR): Institut fiziki tverdogo tela AN SSSR, Moscow (Institute
of Solid State Physics AN SSSR)
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AUTHOR: Kravchenko, V. Ya.; Vinetsikdy, V. L,

TITLE: Temperature dependence of the parsmeters of the hyperf{ine interactions
of the F-center \electron '

SOURCE: Optilka i spektroskopiye, v. 18, no. 1, 1965, 73-84

TOPIC TAGS: temperature dependence, hyperfine interaction, interaction paremeter,
F-center, contact interaction, dipole-dipole interaction, lattice vibration

ABSTRACT: The autharc calculete the contact and dipole-dipole parzmeters of the
hyperfine interactions of the F-center electron, and the shift of the g-factor,
taking into account the lattice vibrations. It is pointed out that in cerlier
investigations the ions were essumed ctationary and some specific model of the
F-center (molecular—orbital, point-like ions, ectc.) had to be assumed beforchand,
in the approximation used in the present article the contact parameter {35 cetler-
mined not by the value of the wave function of the F-center eleciron ihi Lhe core
responding site of the ideal lattice, but by the value of the wave function
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averaged over the vibrations, in the ion moving about the equilibrium position.
An account of the vibrations leeds to o temperature dependence of the hyperfine
interaction parnmeters and of the &~factor shift, ‘ine anelysis is based on the
ediabatic approximation of Born and Hueng (Dynemicel Theory of Crystal Lettices,
Oxford, 1954). The calculations are in agreement with the experimental data.
Orig. art. has: 51 formulas,

ASSOCIATION: None
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© AUTHOR: Vinetskly, V. L.} Kholodar®, G. A. feey
ORG: Institute of Piwsi;:s,AN 8S8R, Kiev (Institut fiziki AN SSSR) =

. TITIE: Conductivity of semiconductors due to ionization of thermal lattice defects
‘ (intrinsic-defect conductivity)

SGURCE: Fizika tverdogo tela, v. 8, no. 3, 1966, 977-980

TOPIC TAGS: semiconductor conductivity, crystal lattice defect, cuprous oxide,
stoichiometry, temperature dependence, carrier density

ABSTRACT: The intrinsig-defect electron or hole conductivity is defined as the con-
ductivity due to the 1on§.zation of the thermal Jdefects of the lattice. This is a
contimuation of earlier work (FIT v. O, 52, 196%), where the carrier density occur-
ring in jntrinsic-defect conductivity, was calculated. In the present paper the re-
‘sults are presented of measurements of the high-temperature conductivity of cuprous
oxide and they are compared with theory. The crystal is assumed to have no foreign
impurity atoms, but has at zero temperature & certain number of electrically active
defects due to deviation from stoichiometry. It is also assumed that one of the com-
ponents of the thermal defect is electrically inactive, and that the other 18 iden-
tical with the defect due to the deviation from ‘the stoichometry. The temperature [
dependence of the carrier density obtained in this manner is found to be approximated
by several segments of straight lines, which too correspond to the intrinsic-defect
conductivity. The measurements were made in the 300--1250K interval and confirm —
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: AUTHOR: Kholodar', G. A.; Vinetskiy, V. L. ' 7/
{ | ORG: Imstitute of Physics AN UkrSSR, Kiev (Institut fiziki AN UkrSSR)

TITIE: On self-compensation of conductivity in semlconductors
SOURCE: Fizika tverdogo tela, v. 8, no. 3, 1966, 8u16-854

TOPIC TAGS: semiconductor conductivity, semiconductor band structure, carrier densi-
ty, crystal defect, impurity conductivity, photoconductivity, electron capture, sur-
face propexrty

ABSTRACT: The semiconductors dealt with in this article are those in which the con-
centration of the intrinsic defects is large enough to cause their energy levels to
play an appreciable role as the impurity levels that determine the equilibrium con-
ductivity of the semiconductor. Particular attention is played to the role of self-
compensation in the change in the electric conductivity and other properties of
binary semiconductors vhen their tempereture is varied. To this end, the equilibrium
concentrations of the carriers and of the intrinsic defects are calculated in doped
semiconductors and the results are compared with available experimental data. The
results show thet allowance for self-compengation must be made when caleulating the
donor densiiy by means of the usual impurlw—conductivitx ormule. ~This is confirmed
by a check on the experimental results obtalned for Cds, ng,}’nnd'Péu 0. Sclf-

-t 222

compensation can also play en importent role in the case of capture during plj_o‘:gc_op-"_

ve
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“ | auctivity and other phenomena. It is also pointed out that even if there 1s no self-
1 compensation inside of a crystal, under certain conditions there may st1ll be self-
compensation on its surface and that usually this effect is disregarded in the ana-
lysis of the surface properties. Orig. art. has; 1 figure and 16 formlag.
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TITIES Problem of evaluating trigonomebrfc sums
WWIRCE: AN 5SSR. Izvestiya. Seriya matematicheskaya, ve 29, no. 3, 195, 193-504

i POPIC TAGS: number theory, mathematics .
ABSTRAC In this artiocle a refinement of an earlier theorem of
tﬁe aQ&hor characterizing the infrequency of sums of the type

r : o G \

o< ep :
‘with a suffioliently large modulus is presented. Refinements of
1ts oorollaries are also offered. A scheme for appllcation of a'
' gpecial version of the theorem to problems in number theory 18
‘indicated in a special example. Five theorems are formulated and
proved on the basis of which the following theorem is formulateds
Let n>20, a and a, be integers, acays2e, b= all=®, 0<0<l.

Then
e 151 < 288~ ToBOOR)

nly the case.in whioh 2/3<8<1 axd n 18 even is investigated.: V

Orig. art. hast 8 formulas. JPRS]
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V. S.

SOURCE: Respublikanskiy seminar po kvantovoy elektronike.

TOPIC TAGS: laser, golid state laser, semiconductor laser,
RADIATION, 1MPVRITY BAND

valence band into the conduction band. Electron-hole recomb
levels. Hole capture by an impurity level is accompanied by
Kinetic equations and a neutral-condition equation are set up.
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ORG: Institute of Physics, AN UkrSSR {Institut fiziki AN UkrSSR); Institute of ;
Semiconductors, AN UkrSSR (Institut poluprovodnikov AN UkrSSR) 6}/ !

TITLE: Theory of laser ?diation from impurity-band transitions

(Quantum electronics); trudy seminara. Kiev, Naukova dumka, :).966, 214-227

ABSTRACT: The semiconductor laser operation based on radiative transitions of :;_,
current carriers from impurity-band state to bound state is examined by the method: !
of kinetic equations. A semiconductor having M identical impurity centers witha ©
level in the forbidden band is considered. Pumping drives the electrons from the Lamg-

e

Kyvantovaya elektronika|.

lpser theory 5 LASER.

i Al
ination takes place at'ﬁ‘;‘ 5

radiation of a photon.
Solutions for the case
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